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COMPLETE SPECIFICATION 
Hydroforming of Naphthas« 


We, Esse Research and Engineering 
Company* a corporation duly organised and 
existing under the laws of the State of Delaware, 
United States of America, of Elizabeth, New 

5 Jersey, United States of America, do hereby 
declare this invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particularly 
described in and by the following statement: — 

10 The present invention relates" to an improved 
hydrocarbon conversion process for producing 
high-octane gasolines of improved volatility 
characteristics, and particularly relates to a 
two-stage process wherein a naphtha is hydro- 

1 5 formed in a first stage, and the total hydroformer 
effluent is passed to a second stage comprising 
a dealkylation stage wherein the volatility and 
other characteristics of the reformate are 
improved. 

20 The current demand for high-octane gasolines 
is being met by improved hydrocarbon con- 
version processes. One of the most useful of 
such processes is the so-called hyckofonning 
process, by which term is meant a reforming 

25 process wherein naphtha is contacted with a 
hydroforming catalyst under elevated pressures 
and temperatures, and in the presence of 
hydrogen, whereby the octane-number of the 
naphtha is substantially increased. During the 

30 hydroforrning process there is no net consump- 
tion of hydrogen, and in fact hydrogen is 
produced in substantial amounts in tie process. 
The reactions taking place in the hydroforming 
reaction zone include delrydrogenation reactions 

35 particularly of naphthenes, to form aromatic 
compounds, dehydrocyclization of paraffins to 
form aromatic compounds, hydrocracking re- 
actions, isomerization reactions, particularly of 
alkylcycloparamns and paraffins to their 

40 paraffin ic isomers. 

Hydroforming processes currently used, may 
be classified in a number of ways, such as fixed, 
moving or fluidized catalyst bed processes, or 
alternatively as processes where the catalyst is 

45 non-regenerative or regenerative. Generally 
considered, the catalysts at present used consist 
of or are compounds of metals of Groups IV, 

[Pricg 3s. 6d.] 


V, VI and VIII of the Periodic Table. Such 
catalysts, particularly the oxides or sulphides 
of the metals, are usually deposited on a particu- 50 
late carrier, e.g. alumina with or without silica. 
A particularly useful type of catalyst, comprises 
molybdena, which may be used in either fixed 
or fluidized bed systems, and is capable of 
regeneration either continuously or on a cyclic 55 
basis. Chromia or cobalt molybdate catalysts are 
particularly useful in moving bed processes 
while platinum- or palladium-containing 
catalysts have hitherto been used mainly in 
fixed-bed processes, although fluidized processes 60 
have been visualized for such catalysts. Platinum 
or palladium catalysts may be used under 
non-regenerative conditions, eg. under pres- 
sures of 200 — 700 psi and temperatures of 
850 — 960° F., or under cyclic regeneration 65 
conditions at pressures of 300 — 500 psi and 
temperatures of 900—950° R For fluidized 
processes,* pressures may range from 150 — 200 
psi, and temperatures from 890—940° F. 

Naphthas which may be used in such hydro- 70 
forming processes are preferably virgin naphthas 
having a boiling range of from 150° to 430 ° F.,. 
e.g. 200° to 350° F., although cracked naphthas, 
or naphthas obtained from Fischer-Tropsch 
synthesis may also be used. 75 

While hydroformed naphthas may be pro- 
duced which satisfy present day requirements 
on octance number, they usually have volatilities 
lower than those required to meet current 
specifications. Thus whilst a volatility of 50% 80 
vol. distillate boiling at. 230° F. is usually 
required for fractions boiling in the gasoline 
boiling range, a hydroformate fraction in the 
same boiling range will usually only distill 
35% vol. at 230° F. The general low volatility 85 
characteristics of hydroformates can have 
undesirable effects when they are blended with 
constituents having different volatility character- 
istics. In gasolines, for example, disproportion- 
arion of the blend may occur in the inlet 90 
manif old during periods of acceleration. 

The present invention is concerned with a 
process for improving the properties of 
hydroformates, particularly their volatility. 
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hereinbefore described and shown in the 
drawing accompanying the Provisional Specifi- 
cation. 


K. J. VERYARD, 
33, Davies Street, London, W.l, 
Agent for the Applicants. 


We, Esso Research and Engineering 
5 Company, a Corporation duly organised and 
existing under the laws of the State of Delaware, 
United States of America, of EUzabeth, New 
Jersey, United States of America, do hereby 
declare this invention to be described in the 
10 following statement: — , - 

The present invention relates to an improved 
hydrocarbon conversion process for producing 
high-octane gasolines of improved voktiltiy 
characteristics, and particularly ^ relates ; to a 
15 two-stage process wherein a naphtha is hydro- 
formed in s inrst stage, and the total hydroformer 
effluent is passed to a second stage comprising 
a thermal treating stage, wherein the volatility 
and other characteristics of the reformate are 

20 m ^° e v ^ reilt deman d for high-octane gasolines 
is being met by improved hydrocarbon con- 
version processes. One of the most useful of 
such processes is the so-called hydrofonmng 
25 process, by which term is meant a reforming 
process wherein naphtha is contacted with a 
hvdroforming catalyst under elevated pressures 
and temperatures, and in the presence of 
hydrogen, whereby the octane-number of the 
30 naphtha is substantially increased. During the 
hYdroforming process there is no net consump- 
tion of hydrogen, and in fart hydrogen is 
produced in substantial amounts in the process. 
The reactions taking place in the hydrofonmng 
35 reaction zone include dehydrogenation re- 
actions, particularly of naphthenes, to form 
aromatic compounds, dehydrocydization of 
paraffins to form aromatic compounds, hydro- 
cracking reactions, isomerizauon reactions, 
40 particularly of alkylcycloparafhns and paraffins 
to their parafhnic isomers. 

Hydrofonning processes currently used, may 
be classified in a number of ways, such as fixed, 
moving or fluidized catalyst bed processes, or 
45 alternatively as processes where the catalyst is 
non-regenerative or regenerative. Generally 
considered, the catalysts at present used are 
compounds comprising metals of Groups l v, 
V, VI and VIII of the Periodic Table. Such 
50 catalysts, particularly the oxides or sulphides 
of the metals, are usually deposited on a 
particulate carrier, e.g. alumina with or without 
silica. A particularly useful type of catalyst, 
comprises molybdena, which may be used in 
55 either fixed or fluidized bed systems, and is 
capable of regeneration either continuously or 
on a cyclic basis. Chromia or cobalt molybdate 
catalysts are particularly useful in moving bed 
processes while platinum- or palladium- 
60 containing catalysts have hitherto been usea 
mainly in fixed-bed processes, although fluid- 
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ized processes have been visualized for such 
catalysts. Platinum or palladium catalysts may 
be used under non-regenerative conditions, e.g. 
under pressures of 200—700 psi and tempera- 
tures of 850—960° F., or under cyclic regen- 
eration conditions at pressures of 300—500 
psi and temperatures of 900—950° F. For 
fluidized processes, pressures may range from 
150 — 200 psi, and temperatures from 890 — 
940° F. 

Naphthas which may be used in such hydro- 
forming processes are preferably virgin naphthas 
having a boiling range of from 150° to 430 F., 
eg 200 ° to 350 ° F., although cracked naphthas, 
or naphthas obtained from Fischer-Tropsch 
synthesis may also be used. 

While hydroformed naphthas may be pro- 
duced which satisfy present day requirements on 
octane number, they usually have volatilities 
lower than those required to meet current 
specifications. Thus whilst a volatility of 50 / 0 
vol. distillate boiling at 230° R is usually 
required for fractions boiling in the gasoline 
boiling range, a hydroformate fraction m .the 
same boiling range will usually only distill 35 / 0 
vol at 230° F. The general low volatility 
characteristics of hydroformates can have 
undesirable effects when they are blended with 
constituents having different volatuity.character- 
istics. In gasolines, for example, disproportion- 
ation of the blend may occur in the inlet 
manifold during periods of acceleration. 

The present invention is concerned with a 
process for improving the properties of hydro- 
formates, particularly their volatility character- 
istics, which involves passing the total effluent 
from the hydroformer to a thermal treating 
zone. The advantages of the present process 
include an improvement in the volatility 
characteristics of the hydroformate without 
loss of yield due to formation of tar. The 
process of the present invention possesses 
distinct economic as well as technical advan- 
tages. Thus the total hydroformer effluent, 
including hydrogen, is passed without cooling 
to the thermal treating zone. An intermediate 
heating stage may, however, be required, 
depending on the temperature of the said 
thermal treating stage. The inhibition of tar 
which normally results from the thermal 
treatment of hydroformate is probably due to 
dealkylation process which take place, for 
instance on the alkyl-substituted aromatic 
compounds which are contained m hydro- 
formate, the fractured benzene rings coming 
together to form tarry constituents. The 
plentiful supply of hydrogen contained in the 
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K. J VERYARD, 
33, Dawes Street, London, W i 
Agent for the Applicants/ ' 
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